INTRODUCTION
Infertility is a concerning and emerging threat among couples trying to conceive with an incidence of 10-15%, and male infertility accounting to 50% among these cases. Although the cause of male infertility is multifactorial, varicocele occupies a significant position with a prevalence of 19-41% in cases of primary infertility and 45-81% among cases of secondary infertility. 1 Varicocele is defined as abnormal dilatation and tortuosity of pampiniform plexus of testicular veins that drain the testis. Despite high frequency the exact mechanism on how varicocele affects the fertility is still a controversial issue and few explained reasons include, increased scrotal temperature, reflux of metabolites from the kidney and adrenal gland, decreased volume of blood flow and anoxia. Varicocele demonstrated clinically are defined as clinical varicocele and graded whereas varicocele detected by Doppler ultrasound only but not clinically are called as subclinical varicocele. Varicoceles are detected after puberty and their incidence among common men is around 11-15%. Several studies have shown a significant correlation on varicocele and altered semen parameters. A who report in 1992 has documented a decreased testicular volume and low sperm count per ejaculate among men with varicocele. 3 Among the men with varicoceles, most of varicoceles are present on left side (90%) with 1.10% bilateral and 0.2% an isolated right sided varicocele. Varicocele is most common surgically correctable cause of male infertility. However the approaches for correction are many including surgical ligation of spermatic vein, laparoscopic procedures, or different embolization techniques. The post effects of varicocele repair on patterns of seminal patterns remains controversial. Most of the studies pointed out significant alteration sin sperm morphology, motility and concentration. However
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The causes of Male infertility are multifactorial and varicocele occupies a significant position with a prevalence of 19-41% in cases of primary infertility and 45-81% among cases of secondary infertility. Several studies have shown a significant correlation on varicocele and altered semen parameters. The aim of present study was to evaluate the effects of surgical varicocelectomy in cases of clinical and subclinical varicocele on the seminal parameters with a special focus on the sperm morphology, concentration and motility of the sperms. Material and methods: A prospective cross sectional study for a period of two years was conducted and all patients with clinical and subclinical varicoceles (diagnosed radiologically) were included and varicocelectomy was done. Pre and postoperative semen samples were collected and evaluated for alterations in semen concentration, motility and morphology of sperm. The data was analyzed with SPSS software version 20 for windows 10 and level of significance was assessed by paired t test, by considering p value less than 0.05. Results: 125 cases were included and 18-25 years was the major age group and left sided varicocele was commonest. 99 clinical and 26 subclinical varicoceles were identified and corrected by microsurgical approach in all cases. In our study a highly significant increase in sperm count was noticed in clinical and subclinical varicocele after varicocelectomy, but there was no significant difference in sperm morphology in both the groups. Discussion: To conclude our study demonstrated a clear increase in the semen parameters, i.e., sperm morphology, concentration and motility in clinical and subclinical cases of varicocele after surgical repair.
few studies report no significant changes in the seminal parameters. Treatment of cases with subclinical varicocele remains controversial. Few of the studies were conducted on the effects of surgical repair on seminal parameters in cases of subclinical varicocele. A significant increase in sperm density and total motile count were increased after 1 year in cases of subclinical varicocele in few studies. The variable results in different studies may be due to differences in the size of the study group, type of surgical procedure employed and different diagnostic modalities employed. Hence the present study was done to evaluate the effects of surgical varicocelectomy in cases of clinical and subclinical varicocele on the seminal parameters with a special focus on the sperm morphology, concentration and motility of the sperms.
MATERIAL AND METHODS
The present prospective cross sectional study was conducted at a tertiary care hospital of south India for a period of two years from January 2106 to December 2017 at Department of general surgery in association with Department of Radiology. The study was approved by the institutional ethical committee and all the study was conducted ad per the guidelines and protocol of the committee. All the patients attending the OPD of department of General surgery with history of scrotal swellings and cases referred from infertility clinic with history of primary infertility and with abnormal seminal analysis were included in the study. All the cases were thoroughly examined clinically with collection of all data eg: clinical history, age etc and the data was entered in a separate predesigned questionnaire sheet. Cases with diagnosed varicocele were graded and the semen was collected and sent for analysis. All the cases in the study were subjected to scrotal color Doppler Ultrasonography and cases of subclinical varicocele were diagnosed based on Ultrasonography (Scrotal).A written informed consent was obtained from all the cases included in the study. Cases with history of genital tract infections, recurrent varicocele, systemic diseases which can affect the semen parameters were excluded from the study. The surgical approach in management of varicocele was varicocelectomy by inguinal approach. All the cases were thoroughly followed for a period of six months further and semen samples were collected postoperatively for analysis. The cases were followed for any recurrences and complications.
Procedure of semen collection: Semen was collected from all the cases by masturbation after abstinence for a period of minimum 3-5 days and collected in a wide mouthed polypropylene bottle. Collected semen was sent immediately to pathology laboratory and allowed to liquefy for 30 minutes at 37 0 c. Semen samples were analyzed as per the guidelines of WHO report. Semen samples were particularly analyzed for sperm count, motility and morphology. Samples were collected preoperatively and postoperatively at the end of 3 rd month and 6 th month and further analyzed.
Definitions
Oligozoospermia: Sperm counts < 20 million/ml. Asthenozoospermia: In cases whose sperm motility was <50%. Teratozoospermia: Cases with identified morphological defects in the sperms either at head or tail or midpiece or all parts. 
STATISTICAL ANALYSIS
All the data was collected and entered into Microsoft excel spread sheet. The corrected data was analyzed with SPSS software version 20 for windows 10 and level of significance was assessed by paired t test, by considering p value less than 0.05.
RESULTS
A total of 135 patients were selected in the study based on the inclusion criteria and 125 participated in the study and 10 cases data could not be followed postoperatively. Majority 45.6% of cases were from the age group of 18-25 years followed in order by 26-35 years (32.8%) and 36-45 years (21.6%).
[ Figure-1 ] The mean age of the study group was 25.12 ± 1.2 years. Figure-1: Age wise distribution of patients in the study
Figure-2:
Distribution of patients by preoperative semen parameters ml and mean of 13.2 ± 1.9. During the first follow up in these cases a statistically significant increase in the sperm count was observed in all the cases with a mean increase of 14.1± 2.8 in cases with < 5 Million/ml, 21.14 ± 3.5 in cases with 6-10 million/ml and 32.24 ± 3.5 in cases with 11-14 million/ml (p value <0.01) among cases with both clinical and subclinical varicocele. During the 2 nd follow up in all the cases a statistically significant increase was observed in all the cases with highest in cases with 11-14 million/ml and with mean increase of 41.37 ± 2.7. (Mean ± SD). However with regard to 34 cases of Asthenozoospermia, a statistically significant improvement was observed in 26 cases during the first follow up with a mean increase of 45.14 ± 3.8 (Mean ± SD) and in all the cases during the second follow up. The results were found to be statistically significant when compared in all the cases during both the follow ups. (P value<0.01) [ Table-3 
]
Effects of Varicocelectomy in patients with abnormal sperm morphology
The mean of the sperm morphology in teratozoospermic patients (n=9) was 1.3± 2.1% and in all the cases during 1 st follow up there was a significant increase to 5.24± 2.3% and 11.21± 2.6% during second follow up after surgical repair in all the cases of clinical and subclinical varicocele. In our study 21 cases had oligoasthenoteratozoospermia, in 16 cases sperm concentration and sperm motility increased during first follow up with a mean increase of 28.1± 10.1% in sperm motility and 12.4 ± 9.4% in sperm concentration. All the three parameters were increased in all the 21 cases during the 2 nd follow up with mean increase of 8.5± 1.8% in sperm morphology, 22.4 ± 10.1% in sperm concentration and 40.1± 9.9% in sperm motility. There was a statistically significant increase in all the parameters during 1 st and 2 nd follow up after surgical repair. ('P'value <0.001) Among 34 cases of oligoasthenozoospermia, 26 cases showed improvement in both parameters (Sperm concentration and motility) with mean improvement of 28.1± 2.8% in sperm concentration during 1 st follow up and 38.1± 4.2% in 2 nd follow up, Sperm motility was increased by 36.1± 3.4% in 1 st follow up and 42.1± 4.1% in 2 nd follow up and was found statistically significant. In rest of 6 cases, 4 demonstrated increase of sperm motility only in 1 st follow up and 2 cases only in sperm concentration but both parameters were increased in 2 nd follow up in all the 6 cases.
[ Table- Overall results summarize that in our study a highly significant increase in sperm count was noticed in clinical and subclinical varicocele after varicocelectomy, but there was no significant difference in sperm morphology in both the groups. However regarding sperm motility a significant increase in sperm motility was observed in clinical varicocele and subclinical varicocele but the significant increase was less in subclinical than clinical varicocele.
DISCUSSION
Varicocele is describes as one of the most common causes of male infertility and the mechanism for infertility are still a debate and much thorough and deeper studies are required in obtaining a clear evidence. Our study clearly identified the abnormal seminal parameters with particular reference to sperm concentration, motility and morphology in cases of clinical and subclinical varicocele. Few studies reported after surgical repair the improvement of parameters to normal but few studies report improvement only in sperm concentration than motility and morphology. A meta analysis report by Damsgaard J et al analyzed various studies and reported an increase in sperm count after sub inguinal varicocelectomy. 5 In the present study the maximum age group of 18-25 years and mean age was 25.12 ± 1.2 years which is similar to the report in the study of Mulhall JP. 6 Universally many of the studies reported that left side varicocele is commonest which is also observed in the present study. In the present study, preoperatively all the cases were oligozoospermic and were categorised into three categories with <5 Million/ml, 6-10 million/ml and 11-14 million/ml. In all these cases there was a significant increase in the sperm concentration in clinical and subclinical cases of varicocele which corresponds with the findings of the studies of Schlesinger M et al who reported the same findings in his study. 7 The mean increase in sperm concentration was 16.1 million/ml overall which is similar to findings of A.Agarwal et al. 8 cayan et al in his study observed that after sub inguinal varicocelectomy the increase in sperm motility was 34.2% when compared preoperatively with 26.2%. 9 In the present study, motile sperm concentration has increased from 14.1% preoperatively to 40.2% after surgical repair in both clinical and subclinical varicocele. However findings of Jarow JP et al in their studies reported that increase in the sperm motility is dependable on the size of the varicocele and reported no increase in sperm motility in subclinical varicocele. This is contrary to the findings of our study. 10 In the present study a significant increase in the Sperm morphology was identified and mean increase of 11.21% in clinical and subclinical cases of varicocele after repair. However findings of our study were in contrary to the findings of Okeke and his team who reported a nonsignificant change in sperm morphology in subclinical cases and indicated that varicocelectomy is not indicated in teratozoospermia. 11 Our findings suggested that cases of Asthenozoospermia and Teratozoospermia could respond well in sperm motility and concentration in clinical cases as well as subclinical cases of varicocele after surgical repair. But Maciejko and his co-workers proposed that neither Asthenozoospermia nor Teratozoospermia improved in subclinical cases. 12 In our total study population, 4.5% of cases had a recurrence of varicocele and 3.5% developed secondary hydrocele as postoperative complications which were similar to the findings of McGarry P in his study. 13 Few of the studies reported that sperm concentration and morphology was not increased after varicocelectomy up to six months period in clinical cases and the results of these studies were statistically insignificant. To conclude our study demonstrated a clear increase in the semen parameters, i.e., sperm morphology, concentration and motility in clinical and subclinical cases of varicocele after surgical repair. Findings of our study were similar to one of the study in Tamilnadu, India who also reported a significant increase of sperm concentration, average sperm motility and morphology postoperatively.
14 Our study helps the surgeons in taking a decision in cases of clinical and subclinical varicocele among cases of infertility with varicocele as a prime factor. Our study can suggest that Varicocele repair can allow IVF/ICSI without testicular sperm aspiration or extraction, and this suggests that varicocele repair provides meaningful improvement not only to obviate the need for
